3 rd Lecture of Operation Research 2 

Relation between Primal and Dual problems solution at any iteration: 

1 st Method: 

(Objective Coefficient Of a variable X .. cX ) = LH.S- R.H.Sof the corresponding constraint. 

Objective Coefficient Of a variable: 

^j Starting basic variables -11 j^ &\ J^aVI c> ^ Objective fun. -11 ^ uPj^j* ^ t> Variables l$1 j^ 

^j^j 6 ^ ^*j l^jk. JUJi ciul ^1 iteration -11 c^ Z -11 ^-^» ^ l*Pj^j* ^ ^^j^ Coeff. -11 ^^ ^ 

<^jl c^l Coeff. -Sj ^jj^j R.H.S -11 c> L.H.S -11 c^-5 W^j^ ^ <J^ Variables -11 Corresponding constraint -11 
(Objective Coefficient Of a variable J .. cJ ) = L.H.S- R.H.Sof the corresponding constraint. 
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SI: Y1>0 29/5 = Yl - Yl\ = 29/5 
R: Y2 > - M -2/5 + M = Y2 + M r 2 * = -2/5 

4 

z* = wr = 54 - 

2 nd Method: 

(Variables Values) = (Corresponding basic variable coefficient in the same order)[lnverse Matrix] 

Corresponding basic variable coefficient in the same order: 

-11 j Primal Solution -11 u£ *fiUll U:u& l_±i^j U! ^1 iteration -11 ^ uPjw* ^ Basic Variables -11 <^!>U*- 
Original Problem -11 1> pg.u^jj Basic -11 ^j^ ^ Jj^ll c^ Sw uPj^>* c^H s^j^l o^? Dual Solution 
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^ ^J\\ o^n X2 , XI ^ ^^ fJW Basic Variables -11 C5% W^ J 1 ^ ^ ^ c^ ^ l3j* c^ iteration Jl ^1» jl 
Objective fun. -M c> o^ pg.u?* f^j*^ Coefficient -M s^ j^c Variables -11 ^j^ ^ ^ s^ XI u^j JjVI X2 

Max Z = 5 XI + 12 X2 + 4 X3 + S1+ R <^1! ^ l$^ ^ 

(12 5) c^ Row Matrix J! Jy 5 -* XI -II lU*-j 12 -* X2 J lU~ ^ 

Inverse Matrix: 

The Matrix under the Starting basic variables 
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i^j^I Matrix -M ^ Inverse Matrix -11 j\ IM -11 ^ SI, R 1j^ iteration Jjl ^Starting basic variables -11 

.jja Jl\ iteration -11 ^ j^-VI uj^W u^j^ ^ ^ R j SI -11 



/M 



-( 



2/5 -l/5> 



d/5 2/5/ 

(Variables Values) = (Corresponding basic variable coefficient in the same order)[lnverse Matrix] 

(Yl Y2) = (12 5)( 2 ^ -J/|)= (29/5 -2/5) 



rij = 29/5 



Yj = -2/5 



Z* = W* = 54 - 
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Max 



Objective value 



Min 



w 



Z* = WT 



Any objective feasible solution of Max Prob. < Any objective feasible solution of Min Prob. 

Equality condition occurred at optimal solution. 

Jl J£ \J^n IjjjIj ^ jV ^^ ^-1ij jjlSI >£1 jLilc Vj! feasibility -11 -^j^ Ij&^j ^ jV Solution u^l j^? jj^l j^^ 

.s^j* ^ Constraints 



Example no. 1: 

Estimate a range for the optimal objective value for the linear programming problem: 

Min Z = 5 XI + 2 X2 

S.T: 

Xl-X2>3 

2 XI + 3 X2 > 5 

XI , X2 > 

Then determine whether the following pairs of primal and dual solutions are optimal . 

A- ( Xl= 3 , X2 = 1 , Yl = 4 , Y2 =1) 
B- ( Xl= 4 , X2 = 1 , Yl = 1 , Y2 =0) 
C- ( Xl= 3 , X2 = , Yl = 5 , Y2 =0) 

M Solution 

Standard Form for Primal Prob: 

Min Z = 5 XI + 2 X2 - 0S1 - S2 

S.T: 

X1-X2-S1 = 3 

2X1 + 3X2-S2 = 5 

XI , X2 > 

Dual: 

Max W = 3 Yl + 5 Y2 
S.T: 

Yl + 2 Y2 < 5 

- Yl + 3 Y2 < 2 

Y1>0 

Y2>0 



The Optimal Solution is located between optimal primal and optimal dual 
Let XI = 4 , X2 = 1 

Then sub in Constraints to check feasibility 
Xl-X2>3 
4 - 1 > 3 V 
2X1 + 3X2>5 
8 + 3 > 5 V 
To get the upper bound sub in Min objective fun 
MinZ = 5Xl + 2X2 
Z= 5*4 + 2*1 = 22 
Let Yl = 2 , Y2 = 1 

Then sub in Constraints to check feasibility 
Yl + 2 Y2 < 5 
- Yl + 3 Y2 < 2 
Y1>0 
Y2>0 
To get the lower bound sub in Max objective fun 
MaxW = 3Yl + 5Y2 

W =3*2 +5*1 = 11 
W* < 22 * Z* > 11 

Then determine whether the following pairs of primal and dual solutions are optimal . 
A- ( Xl= 3 , X2 = 1 , Yl = 4 , Y2 =1) 

Sub in Constraints to check feasibility 
Xl-X2>3 
3-1 = 2 /^3 It is not feasible solution, Then this is not optimal solution. 



B- ( Xl= 4 , X2 = 1 , Yl = 1 , Y2 =0) 

Sub in Constraints to check feasibility 
Xl-X2 = 3 >3 V 
2X1 + 3X2 = 8 + 3 = 11 >5 V 
Y1 + 2Y2 = 1 + = 1<5 V 
-Yl + 3Y2 = -l + = -l <2 V 
Then it is feasible solution. 

Sub in objective fun to check optimality 
Z = 5 XI + 2 X2 = 22 
W = 3Y1 + 5Y2 = 3 
Z/W Then it is not optimal solution. 
C- ( Xl= 3 , X2 = , Yl = 5 , Y2 =0) 

Sub in Constraints to check feasibility 
Xl-X2 = 3 >3 V 
2Xl + 3X2 = 6 + = 6>5 V 
Yl + 2Y2 = 5 + = 5<5 V 
- Yl + 3 Y2 = -5 + = -5 < 2 V 
Then it is feasible solution. 

Sub in objective fun to check optimality 
Z = 5 XI + 2 X2 = 15 
W = 3 Yl + 5 Y2 = 15 
Z = W Then it is optimal solution. 



